The measurements of the angle of anteversion of the femoral neck by ultrasound scanning is described.
The measurements of the angle of anteversion of the femoral neck by ultrasound scanning is described.
The method was compared with direct measurement in 30 dried femora, and was then used in 18 normal volunteers and eight patients. The method is non-invasive, accurate and easily applicable. 
Results
Direct measurements using the jig were made on 53 right and 49 left femora.
The angle of anteversion varied from 0 to 36 degrees, with an average of 15.38 degrees.
In the 21 paired femora there was no difference in angle between left and right in five pairs. Five pairs had a two-degree difference and 1 1 pairs had between three and six degrees difference (Table  I ). In this small series no pair had a difference of more than six degrees. Thirty of the 102 femora were also measured with ultrasound.
The results agreed exactly with those of direct recording in the jig except that in one case there was a difference ofone degree. This study was considered to prove the accuracy of the ultrasound method. The ultrasound display for two femora is shown in Figure  2 . The picture shows the shapes of both the femoral head,
Photograph of the ultrasound display for two femora. shown by the two scans. The procedure can be repeated on the other limb, and provided that the limb is not moved between the knee and the hip scans, the
Fig. 4
An example ofan ultrasonic display, with diagram to show the lines and angle ofanteversion taken from a tracing. Figure 3 , from which it will be seen that the shape of the femoral condyles in the "knee picture" is easily recognised but the "hip picture" needs explanation.
The skin and soft tissues are seen superiorly, and below this is a line produced by the anterior surface of the femur at the greater trochanter, the anterior surface of the femoral neck and the femoral head. The intercondylar plane of the femur can be taken from the lower picture, and used as a base line from which the angle of anteversion of the femur on the upper picture can be drawn and measured.
An example of these tracings and the measurements is seen in Figure 4 . The angle of anteversion can be measured directly from the film with a protractor, or with the correct programming a grid can be set up on the machine which will deliver the angle in numerical form. 
Results
The results from the 18 volunteers with no hip symptoms and seemingly normal walking patterns are shown in Table II . Seven subjects had the same measurement for each hip, three subjects had a difference of two degrees, and seven had a difference of four to six degrees between left and right hips. One gentleman had the surprising difference of 14 degrees and was therefore examined ; he was found to have a clinically detectable rotation deficit and an abnormal walking pattern. Three of the selected orthopaedic patients had suffered a fracture of the femur, and were measured after it had healed.
None showed a gross rotational deformity (Table  III) . Of the younger patients two had no clinical deformity, one being measured because of undiagnosed falling attacks, and the other because of a clinical and radiologicaldiagnosis ofPerthes' disease ; neither showed any significant discrepancy in the angle of anteversion. (Table III) . 
DISCUSSION

